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(54) LEVEL CONVERTEROUTPUT CIRCUITAND INPUT-OUTPUT CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a level converter used for a semiconductor 
device which operates with a plurality of power supply voltages to stably operate even 
when a time lag exists between the delivering timing of the power supply voltages. 
SOLUTION: A level converter is provided with an input buffer circuit 100 and a level 
converting section 101 equipped with an output holding circuit 102. The buffer circuit 
100 outputs a pair of buffer signals X1 and X2 to the level converting section 101 on 
the basis of a binary input signal A having an amplitude based on a low-voltage power 
source. The section 101 outputs the binary input signal A after converting the signal 
A into a binary output signal Y having the amplitude based on a high-voltage power 
source on the basis of the buffer signals X1 and X2. The output holding circuit 102 
outputs the binary output signal Y based on the potential difference between the 
buffer signals X1 and X2 when the states of the signals X1 and X2 become unstable. 



CLAIMS 



CCIaim(s)] 

[Claim 1]An input buffer circuit where a binary input signal provided with amplitude 
based on low voltage power is inputted. 

A level conversion section which changes and outputs said binary input signal to a 
binary output signal of amplitude based on high voltage power based on buffer signals 
of a couple outputted from said input buffer circuit. 



It was the level converter provided with the aboveand said level conversion section 
was equipped with an output hold circuit which outputs said binary output signal 
based on potential difference of these buffer signals when said buffer signals were 
unfixed. 

[Claim 2]Connect mutuallyand said output hold circuit and a level conversion section 
constitute the 1st and 2nd input terminals and output terminals of a CMOS inverter 
that operate by high voltage powerand said input buffer circuitWhile connecting the 
1st input transistor in series between an output terminal of said 1st CMOS 
inverterand a low voltage side power sourceBetween an output terminal of said 2nd 
CMOS inverterand a low voltage side power sourceconnect in series and the 2nd 
input transistor is constitutedThe level converter according to claim 1 outputting said 
buffer signals by making either of said 1st and 2nd input transistors the one based on 
said binary input signal. 

[Claim 3]The level converter according to claim 1 or 2 equipping said output hold 
circuit with an initial-value-setting circuit which sets up an initial value of said binary 
output signal at the time of an injection of high voltage power. 

[Claim 4]The level converter according to claim 3wherein said initial-value-setting 
circuit connects one output terminal of said 1st and 2nd CMOS inverters to either of 
a high potential side power source and a low voltage side power source via capacity. 
[Claim 5]Said initial-value-setting circuit One output terminal of said 1st and 2nd 
CMOS invertersThe level converter according to claim 3 constituting from a reset 
signal output circuit which carries out predetermined time one of said transistor for 
initial value setting based on a transistor for initial value setting which intervenes 
between either a high potential side power source and a low voltage side power 
sourceand an injection of high voltage power. 

[Claim 6]The level converter according to claim 3wherein said initial-value-setting 
circuit constitutes threshold voltage of said 1st and 2nd CMOS inverters as a 
different value. 

[Claim 7]The level converter according to claim 4 constituting said initial-value- 
setting circuit from said capacity and said 1st and 2nd CMOS inverters of a value 
from which threshold voltage differs. 

[Claim 8]An output circuit driving an output buffer circuit based on a binary output 
signal of a level converter of a statement in any 1 paragraph of claims 1 thru/or 7. 
[Claim 9]An output circuit opening and closing a transistor for pull-up control 
connected to a high potential side power source via resistance based on a binary 
output signal of a level converter given in any 1 paragraph of claims 3 thru/or 7. 
[Claim 10] An input output circuit switching output mode which outputs an output 
signal to any 1 paragraph of claims 3 thru/or 7 from an output buffer circuit based on 
a binary output signal of a level converter of a statementand an input mode which 



changes an output signal of an output buffer circuit into an unfixed state. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the level converter used for the 
semiconductor device which operates with two or more power supply voltage. 
[0002]In a semiconductor device in recent yearsit has a circuit which operates with 
power supply voltage which is different in order to attain low power consumptionand 
there are some which were considered as the composition which supplies power 
supply voltage as occasion demands for every circuit of the. A level converter is used 
as an interface between the circuits where power supply voltage differsand high 
reliability is demanded of the operation. 
[0003] 

[Description of the Prior Art] Drawing 10 shows the outputting part of a 
semiconductor device which operates with two kinds of power supply voltage. It is 
reversed with the inverter 52 and the signal A outputted from the internal circuit 50 
which operates with the power supply voltage of 3v is inputted into the level 
converter 51 as a signal A bar while it is inputted into the level converter 51. 
Thereforeone side of the signal A and A bar is a signal with which grand GND and 
another side are set to 3v. 

[0004]If said signal A and the reversed signal A bar are inputted into the level 
converter 51 the signal A will be changed and outputted to the signal B with which the 
amplitude is set to 5v from a grand level. This signal B is buffered with CMOS inverter 
53 which comprises P channel MOS transistor Tr1 and N-channel metal oxide 
semiconductor transistor Tr2and operates with the power supply voltage of 5vand is 
outputted from the output terminal 54. 

[0005] Drawing 11 shows the conventional level converter 51. The power supply 
voltage of 5v is supplied to the sauce of P channel MOS transistor Tr3 and Tr5. The 
drain of transistor Tr3 is connected to the drain of N-channel metal oxide 
semiconductor transistor Tr4and the drain of said transistor Tr5 is connected to the 
drain of N-channel metal oxide semiconductor transistor Tr6. The sauce of said 
transistor Tr4 and Tr6 is connected to grand GND. 

[0006]The drain N1 of said transistor Tr3 and Tr4i.e.a nodeis connected to the gate of 
said transistor Tr5and the drain N2 of said transistor Tr5 and Tr6i.e.a nodeis 
connected to the gate of said transistor Tr3. Said node N2 is connected to the gate 
of CMOS inverter 55 which comprises P channel MOS transistor Tr7 and N-channel 
metal oxide semiconductor transistor Tr8and operates with the power supply voltage 
of 5v. 



[0007]Said signal A is inputted into the gate of said transistor Tr6and said signal A 
bar is inputted into the gate of said transistor Tr4. And said signal B is outputted from 
the drain of CMOS inverter 55. Said transistor Tr4 and Tr6 are provided with bigger 
current driving capacity than said transistor Tr3 and Tr5. 

[0008]In the level converter 51 constituted in this wayif H level (3v) and a signal A 
bar serve as L level (grand level) in the signal Awhile one [ transistor Tr6 ]transistor 
Tr4 is turned off. And transistor Tr5 is turned off while one [ transistor Tr3 ]. At this 
timethe node N2 is L level (grand leveOand the signal B of H level (5v) is outputted 
from CMOS inverter 55. 

[0009]One [ transistor Tr4 ] if L level (grand level) and a signal A bar serve as H level 
(3v) in the signal Awhile transistor Tr6 is turned off. And transistor Tr3 is turned off 
while one [ transistor Tr5 ]. At this timethe node N2 is H level (5v)and the signal B of 
L level (grand level) is outputted from CMOS inverter 55. 
[0010]Thereforethis level converter 51 changes the signal A with which that 
amplitude is set to 3v from a grand leveland A bar into the signal B with which that 
amplitude is set to 5v from a grand leveland is outputted. 
[0011] 

[Problem(s) to be Solved by the Invention]By the wayin the semiconductor device 
which operates with two or more power supply voltagewhen the power supply voltage 
of two or more pressure values is supplied to the inside of a circuitin order to 
generate the low voltage from high tension generallywith an electric power unitthe 
power supply voltage of a high pressure value is previously supplied to the inside of a 
circuit. 

[0012]After the power supply voltage of 5v is suppliedfor example as shown in 
drawing 12 when the power supply voltage of 3v and the power supply voltage of 5v 
are supplied to the inside of a circuitthe power supply voltage of 3v is supplied after 
several microS (micro second). While being severalmicroS to which the power supply 
voltage of 5v is suppliedand the power supply voltage of 3v is not suppliedit can be 
regarded as the state where all the signals in the circuit which operates with the 
power supply voltage of 3v are L level. 

[0013]And even when both the said signals A and signal A bars that are the signals 
from the circuit which operates with the power supply voltage of 3v are L levelsthe 
state where the power supply voltage of 5v is supplied to the level converter 51 
arises. 

[0014]Thensince the power supply voltage of 5v is supplied to the drain of said 
transistor Tr3 and Tr5 where both transistor Tr4 and Tr6 are turned offthe node N1 
and N2 may become intermediate potential. 

[0015]Thereforethe input of CMOS inverter 55 serves as intermediate potentialare 
one [ both transistor Tr7 and Tr8 ]and there is a problem that penetration current will 
flow into grand GND from a power supply. 

[0016]The output signal B of the level converter 51 serves as intermediate 



potentialare one [ both transistor Tr1 and Tr2 ]and penetration current will flow into 
grand GND from a power supply. The large transistor of load driving capability is used 
this transistor Tr1 and Tr2. Thereforethe penetration current which flows via 
transistor Tr1 and TY2 serves as several 10 - 100 mA of numbers and a quite large 
current value. Thereforethere is a problem that power consumption will increase. It 
becomes a cause which causes malfunction by latchup. 

[0017]In the level converter used for the semiconductor device which operates with 
two or more power supply voltagethere is the purpose of this invention in providing 
the level converter which stabilizes and operatesalso when the supplying period of 
two or more power supply voltage has a time lag. 
[0018] 

[Means for Solving the Problem] Drawing 1 is a principle explanatory view of an 
invention indicated to claim 1. That isa level converter is provided with the level 
conversion section 101 provided with the input buffer circuit 100 and the output hold 
circuit 102. The input buffer circuit 100 outputs the buffer signals X1 of a coupleand 
X2 to the level conversion section 101 based on binary input signal A provided with 
amplitude based on low voltage power. The level conversion section 101 changes and 
outputs binary input signal A to binary output signal Y of amplitude based on high 
voltage power based on said buffer signals X1 and X2. The output hold circuit 102 
outputs binary output signal Y based on these buffer signals X1 and potential 
difference of X2when the buffer signals X1 and X2 change into an unfixed state. 
[0019]In the level converter according to claim 1the 1st and 2nd input terminals and 
output terminals of a CMOS inverter that operate by high voltage power are 
connected mutuallyand said output hold circuit and a level conversion section 
comprise the claim 2. 

[0020]While the 1st input transistor is connected in series between an output terminal 
of said 1st CMOS inverterand a low voltage side power sourcesaid input buffer 
circuitBetween an output terminal of said 2nd CMOS inverterand a low voltage side 
power sourceit is connected in seriesthe 2nd input transistor is constitutedand said 
buffer signals are outputted by making either of said 1st and 2nd input transistors the 
one based on said binary input signal. 

[0021]Said output hold circuit is equipped with an initial-value-setting circuit which 
sets up an initial value of said binary output signal at the time of an injection of high 
voltage power in claim 3. In said initial-value-setting circuitin claim 4one output 
terminal of said 1st and 2nd CMOS inverters is connected to either of a high potential 
side power source and a low voltage side power source via capacity. 
[0022]ln claim 5said initial-value-setting circuit One output terminal of said 1st and 
2nd CMOS invertersBased on a transistor for initial value setting which intervenes 
between either a high potential side power source and a low voltage side power 
sourceand an injection of high voltage powerit comprises a reset signal output circuit 
which carries out predetermined time one of said transistor for initial value setting. 



[0023]Said initial-value-setting circuit is made into a value which differs in threshold 
voltage of said 1 st and 2nd CMOS invertersand comprises the claim 6. At claim 7said 
initial-value-setting circuit comprises said capacity and said 1st and 2nd CMOS 
inverters of a value from which threshold voltage differs. 

[0024]In claim 8an output circuit which an output buffer circuit drives based on a 
binary output signal of a level converter of a statement in any 1 paragraph of claims 1 
thru/or 7 is made into a gist. 

[0025]In claim 9an output circuit where a transistor for pull-up control connected to a 
high potential side power source via resistance is opened and closed is made into a 
gist based on a binary output signal of a level converter given in any 1 paragraph of 
claims 3 thru/or 7. 

[0026]In claim 10an input output circuit where output mode which outputs an output 
signal to any 1 paragraph of claims 3 thru/or 7 from an output buffer circuit based on 
a binary output signal of a level converter of a statementand an input mode which 
changes an output signal of an output buffer circuit into an unfixed state are switched 
is made into a gist. 

[0027](OPERATION) According to the invention according to claim 1the output hold 
circuit 102 outputs binary output signal Y based on the buffer signals X1 and potential 
difference of X2when the buffer signals X1 and X2 change into an unfixed state. 
Thereforeeven if the buffer signals X1 and X2 will be in an unfixed statethe circuit 
operates normally. 

[0028]According to the invention according to claim 2said binary output signal is 
outputted from the 1st and 2nd CMOS inverters by the one [ either of said 1st and 
2nd input transistors ] based on a binary input signal. In order that the 1st and 2nd 
CMOS inverters may operate so that the potential difference may be expanded if 
slight potential difference exists in the output terminalwhen buffer signals are 
unfixedeither of the output terminal serves as H leveland the other serves as L level. 
Thereforea binary output signal is outputted certainly. 

[0029]According to the invention according to claim 3an initial-value-setting circuit 
sets up an initial value of said binary output signal at the time of an injection of high 
voltage power. Thereforean injection of high voltage power will output a binary output 
signal of a set-up initial value from an output hold circuit. 

[0030]According to the invention according to claim 4if high voltage power is switched 
oncapacity connected to a high potential side power source will be committed so that 
potential of a connected output terminal may be pulled up. If high voltage power is 
switched oncapacity connected to a low voltage side power source will be committed 
so that potential of a connected output terminal may be reduced. Thereforean initial 
value of a binary output signal with which said buffer signals are outputted when high 
voltage power is switched on in the unfixed state is determined as either of the binary 
output signals. 

[0031]According to the invention according to claim 5a reset signal output circuit will 



output a predetermined time reset signalif high voltage power is switched on. If high 
voltage power is switched onare one [ a transistor for initial value setting connected 
to a high potential side power source / based on said reset signal ]and it will work so 
that potential of an output terminal of a CMOS inverter may be pulled up. If high 
voltage power is switched onare one [ a transistor for initial value setting connected 
to a low voltage side power source / based on said reset signal ]and it will work so 
that potential of an output terminal of a CMOS inverter may be reduced. Thereforean 
initial value of a binary output signal with which said buffer signals are outputted when 
high voltage power is switched on in the unfixed state is determined as either of the 
binary output signals. 

[0032]If high voltage power is supplied to a CMOS inverter with low threshold 
voltageand a CMOS inverter with high threshold voltage according to the invention 
according to claim 6Since a direction of a CMOS inverter with low threshold voltage 
outputs H level previouslyan initial value of a binary output signal which said buffer 
signals output when high voltage power is switched on in the unfixed state is 
determined as either of the binary output signals. 

[0033]If high voltage power is supplied to a CMOS inverter with low threshold 
voltageand a CMOS inverter with high threshold voltage according to the invention 
according to claim 7Since a direction of a CMOS inverter with low threshold voltage 
outputs H level previouslywork of said capacity is assisted and said initial value is 
determined certainly. 

[0034]According to the invention according to claim 8since an output buffer circuit 
drives based on a binary output signal of a level converter of a statement in any 1 
paragraph of claims 1 thru/or 7the output circuit operates normally. 
[0035]In order that a transistor for pulHup control connected to a high potential side 
power source via resistance may open and close based on a binary output signal of a 
level converter given in any 1 paragraph of claims 3 thru/or 7 according to the 
invention according to claim 9A pull-up initial state when high voltage power is 
switched on for buffer signals in the unfixed state is set up. 

[0036]Output mode which outputs an output signal to any 1 paragraph of claims 3 
thru/or 7 from an output buffer circuit based on a binary output signal of a level 
converter of a statement according to the invention according to claim 10Since an 
input mode which changes an output signal of an output buffer circuit into an unfixed 
state switchesan initial state in the mode when high voltage power is switched on is 
set up. 
[0037] 

[Embodiment of the Invention] 

(A 1st embodiment) Drawing 2 shows a 1st embodiment of the level converter which 
materialized this invention. 

[0038]The output terminal of 1st CMOS inverter 2 that comprises P channel MOS 
transistor Tr1 1 and N-channel metal oxide semiconductor transistor Tr12It is 



connected to the input terminal of 2nd CMOS inverter 3 that comprises P channel 
MOS transistor Tr13 and N-channel metal oxide semiconductor transistor Tr14. The 
output terminal of 2nd CMOS inverter 3 is connected to the input terminal of 1st 
CMOS inverter 2. 1st and 2nd CMOS inverters 2 and 3 constitute the output hold 
circuit and the level conversion section from this embodiment. 

[0039]The output terminal of 1st CMOS inverter 2 is connected to the drain of 1st 
input transistor Tr15 that comprises an N-channel metal oxide semiconductor 
transistorThe output terminal of 2nd CMOS inverter 3 is connected to the drain of 
2nd input transistor Tr16 that comprises an N-channel metal oxide semiconductor 
transistor. The sauce of said 1st and 2nd input transistor Tr15 and Tr16 is connected 
to grand GND. The 1st and 2nd input transistor Tr15 and Tr16 constitute the input 
buffer circuit from this embodiment. 

[0040]The output terminal N3 of said 2nd CMOS inverter 3i.e.a nodeis connected to 
the input terminal of 3rd CMOS inverter 4 that comprises P channel MOS transistor 
Tr17 and N-channel metal oxide semiconductor transistor Tr18. In this 
embodimentthe power supply of 5v which is high voltage power is supplied to the 1st 
- 3rd CMOS inverter 23and 4. The current driving capacity of said transistor Tr1 5 and 
Tr16 is set up become larger than the current driving capacity of said transistor Tr1 1 
and Tr13. 

[0041 ]The input signal A as a binary input signal is inputted into the gate of said 
transistor Tr16and the inversion signal A bar of said input signal A is inputted into the 
gate of said transistor Tr15. Said input signal A and A bar are outputted from the 
internal circuit which operates with the power supply of 3v which is low voltage 
powerand the amplitude is a range from a grand level to 3v. 

[0042]In the level converter 1 constituted in this wayif H level (3v) and an input signal 
A bar serve as L level (grand level) in the input signal Awhile one [ transistor 
Tr16 ]transistor Tr15 is turned off. Thenwhile one and transistor Tr12 are turned off 
for transistor Tr1 lone and transistor Tr13 are turned off for transistor Tr14. At this 
timethe node N3 is L level (grand leveDL level (grand level) as a binary output signal is 
inputted into 3rd CMOS inverter 4and the output signal B of H level (5v) is outputted 
from 3rd CMOS inverter 4. 

[0043]One [ transistor Tr15 ] if L level (grand level) and an input signal A bar serve as 
H level (3v) in the input signal Awhile transistor Tr16 is turned off. Thenwhile one and 
transistor Tr14 are turned off for transistor Tr13one and transistor Tr1 1 are turned 
[ a transistor ] off for Tr12. At this timethe node N3 is H level (5v)H level (5v) as a 
binary output signal is inputted into 3rd CMOS inverter 4and the output signal B of L 
level (grand level) is outputted from 3rd CMOS inverter 4. 

[0044]Thereforein this level converter 1the input signal A with which that amplitude is 
set to 3v from a grand leveland A bar are changed into the output signal B which 
serves as amplitude of 5v from a grand level. 

[0045]When the power supply of 5v is supplied in advance of the current supply of 3v 



at the time of the current supply to the semiconductor device provided with this level 
converter 1both said input signal A and A bar are L levelsbut the power supply of 5v 
is supplied to the level converter 1. 

[0046]Thenalthough both transistor Tr15 and Tr16 are turned offln order to operate 
so that the potential difference may be expanded if potential difference with 1 st and 
2nd CMOS inverters 2 and 3 slight to the output terminal voltage exists based on the 
current supply of 5v to the level converter 1as for the output terminal voltagein one 
sideH level and another side serve as L level. Thereforethe node N3 becomes either L 
level (grand level) or H level (5v)and the output signal B of H level (5v) and L level 
(grand level) is outputted from 3rd CMOS inverter 4. 

[0047]Nextthe characteristic operation effect in a 1st above embodiment is indicated 
below. 

(1) In the level converter 1 of this embodiment. When both the input signal A and A 
bar were L levels and the power supply voltage of 5v was switched onit was made for 
the node N3 to become H either L level (grand level) or a level (5v) by the output hold 
circuit which comprises 1st and 2nd CMOS inverters 2 and 3. Thereforein the level 
converter 1 penetration current does not flow into grand GND from a power supplyand 
the output signal B does not serve as intermediate potential. The result guarantees 
the normal operation of a circuitattaining low power consumption of a semiconductor 
device. 

[0048](A 2nd embodiment) Drawing 3 shows a 2nd embodiment. The level converter 
10 of this 2nd embodiment adds the 1st and 2nd capacity C1 and C2 to the level 
converter 1 of a 1st embodimentattaches identical codes about the 1st embodiment 
and identical configuration portionand omits that explanation. 

[0049]The output terminal N4 of said 1st CMOS inverter 2i.e.a nodeis connected to 
the power supply of 5v via the 1st capacity C1. Said node N3 is connected to grand 
GND via the 2nd capacity C2. The 1st and 2nd capacity C1 and C2 which were 
connected in this way constitute the initial-value-setting circuit from this 
embodiment. 

[0050]With the level converter 10 constituted in this waythe input signal A with which 
the amplitude is set to 3v from a grand level is changed into the output signal B which 
serves as amplitude of 5v from a grand level in the same operation as the level 
converter 1 of a 1st embodiment. 

[0051]When the power supply of 5v is supplied in advance of the current supply of 3v 
at the time of the current supply to the semiconductor device provided with this level 
converter 10both said input signal A and A bar are L levelsbut the power supply of 5v 
is supplied to the level converter 10. 

[0052]If the power supply voltage of 5v is supplied to the level converter 10 when 
both transistor Tr15 and Tr16 are turned offthe 1st and 2nd capacity C1 and C2 will 
cause coupling phenomena. These coupling phenomena are committed so that the 
level of said node N4 may be lifted toward H leveland so that the level of said node 



N3 may be pulled down toward L level. 

[0053]In this statewhen 1st and 2nd CMOS inverters 2 and 3 operatethe node N3 
serves as L level (grand leveOand the output signal B of H level (5v) is outputted from 
3rd CMOS inverter 4. That isa power supply is switched on and the initial value of the 
level converter 10 when both transistor Tr15 and Tr16 are turned off is set to 1. 
[0054]The characteristic operation effect in a 2nd above embodiment is indicated 
below. 

(1) In the level converter 10 of this embodiment. If the power supply voltage of 5v is 
switched on when both the input signal A and A bar are L levelsin addition to the 
same operation as said 1st embodimentaccording to the 1st and 2nd capacity C1 and 
the coupling phenomena which C2 causesthe signal held in a holding circuit will serve 
as constant valueand the output signal B will serve as H level (5v). Thereforein 
addition to the effect of a 1st embodimentthe initial value of the level converter 10 
when both transistor Tr15 and Tr16 are turned off can be set to 1. As a 
resultoperation of the circuit of the next step is certainly controllable. 
[0055]A 2nd embodiment of the above may be changed as followsand may be carried 
out. O As shown in drawing 4t he node N4 may be connected to grand GND via the 1st 
capacity C1and the node N3 may be connected to the power supply of 5v via the 2nd 
capacity C2. 

[0056]In the level converter 15 connected in this waythe signal held in a holding 
circuit serves as constant value like the level converter 10 of a 2nd embodimentand 
the output signal B serves as L level (grand level). Thereforein addition to the effect 
of a 1st embodimentthe initial value of the level converter 15 of a power up can be 
set to 0. As a resultoperation of the circuit of the next step is certainly controllable. 
[0057](A 3rd embodiment) Drawing 5 shows a 3rd embodiment. In the level converter 
20 of this 3rd embodiment. Transistor Tr20 for initial value setting and the reset 
signal output circuit 21 which are constituted from an N-channel metal oxide 
semiconductor transistor by the level converter 1 of a 1st embodiment are 
appliedidentical codes are attached about the 1st embodiment and identical 
configuration portionand the explanation is omitted. 

[0058]The output terminal N4 of said 1st CMOS inverter 2i.e.a nodeis connected to 
the drain of N-channel metal oxide semiconductor transistor Tr20. The sauce of said 
transistor Tr20 is connected to grand GND. The gate of said transistor Tr20 is 
connected to the reset signal output circuit 21. Transistor Tr20 and the reset signal 
output circuit 21 which were connected in this way constitute the initial-value-setting 
circuit from this embodiment. 

[0059]The reset signal output circuit 21 is a circuit which outputs the pulse signal 
used as a predetermined time H level as a reset signalwhen it operates with the 
power supply voltage of 5v and a power supply is switched on. The pulse width of said 
reset signal is set as sufficient time to make potential of the node N4 into a low 
based on the ON operation of transistor Tr20 more certainly than the node N3 after a 



power supply is switched on. 

[0060]With the level converter 20 constituted in this waythe input signal A with which 
the amplitude is set to 3v from a grand level is changed into the output signal B which 
serves as amplitude of 5v from a grand level in the same operation as the level 
converter 1 of a 1st embodiment. 

[0061]When the power supply of 5v is supplied in advance of the current supply of 3v 
at the time of the current supply to the semiconductor device provided with this level 
converter 20both said input signal A and A bar are L levelsbut the power supply of 5v 
is supplied to the level converter 20. 

[0062]One [ a reset signal is outputted from the reset signal output circuit 21 and / 
said transistor Tr20 ] when both transistor Tr15 and Tr16 are turned off and the 
power supply voltage of 5v is supplied to the level converter 20. Thenthe node N4 
serves as low voltage from the node N3. 

[0063]In this statewhen 1st and 2nd CMOS inverters 2 and 3 operatein the node N4L 
level (grand level) and the node N3 serve as H level (5v)and the output signal B of L 
level (grand level) is outputted from 3rd CMOS inverter 4. That isa power supply is 
switched on and the initial value of the level converter 20 when both transistor Tr15 
and Tr1 6 are turned off is set to 0. 

[0064]The characteristic operation effect in a 3rd above embodiment is indicated 
below. 

(1) In the level converter 20 of this embodiment. Since are one [ the transistor Tr20 ] 
and the node N4 will be reduced from the node N3if the power supply voltage of 5v is 
switched on when both the input signal A and A bar are L levelsln the node N4L level 
(grand level) and the node N3 serve as H level (5v) by operation of a holding 
circuitand the output signal B serves as L level (grand level). 

[0065]Thereforein addition to the effect of a 1st embodimentthe initial value of the 
level converter 20 when both transistor Tr15 and Tr16 are turned off can be set to 0. 
As a resultoperation of the circuit of the next step is certainly controllable. 
[0066](2) In the level converter 20 of this embodimentthe 1st and 2nd capacity C1 of 
said 2nd embodiment and C2 are not neededbut an initial value can be set up with the 
composition which formed transistor Tr20 and the reset signal output circuit 21. Since 
a power on reset circuit is built in a common semiconductor device in many casesit is 
not necessary to form the reset signal output circuit 21 in particular. Thereforearea 
which the level converter 20 in the layout area of a semiconductor device occupies 
can be made small. 

[0067]A 3rd embodiment of the above may be changed as followsand may be carried 
out. 

O As shown in drawing 6t he drain of said transistor Tr20 may be connected to said 
node N3. 

[0068]In the level converter 25 connected in this waysince are one [ transistor Tr20 ] 
and the node N3 is reduced from the node N4 in the same operation as the level 



converter 20 of a 3rd embodimentthe output signal B serves as H level (5v). 
Thereforein addition to the effect of a 1st embodimentthe initial value of the level 
converter 25 of a power up can be set to 1 . As a resultoperation of the circuit of the 
next step is certainly controllable. The same effect as (2) of the effect of a 2nd 
embodiment can be acquired. 

[0069](A 4th embodiment) Drawing 7 shows a 4th embodiment that materialized this 
invention to the output circuit of pull-up resistor control. In the output circuit of this 
pull-up resistor controlsince the level converter 10 of a 2nd embodiment is usedthe 
explanation about an operation of the level converter 10 is omitted. 
[0070]It is reversed with the inverter 31 which operates with the power supply 
voltage of 3vand the control signal P from the internal circuit 50 which operates with 
the power supply voltage of 3v is inputted into the level converter 10 as signal P Bar 
while it is inputted into the level converter 10. 

[0071]In the level converter 10the signal P with which the amplitude is set to 3v from 
a grand leveland P Bar are changed into the signal Q which serves as amplitude of 5v 
from a grand level. The signal Q outputted from the level converter 10 is inputted into 
the gate of transistor Tr30 for pull-up control which comprises a P channel MOS 
transistor. The sauce of transistor Tr30 is connected to the power supply of 5v via 
the resistance Rand the drain of transistor Tr30 is connected to the external terminal 
32. The output circuit of the level converter 10the resistance Rand pull-up resistor 
control in transistor Tr30 comprises this embodiment. 

[0072]In the output circuit of the pull-up resistor control constituted in this way. If L 
level (grand level) and a signal P bar serve as H level (3v) in the control signal Pthe 
signal Q serves as L level (grand level)and are one [ transistor Tr30 ] and the output 
voltage outputted from the external terminal 32 will be set to 5v. 
[0073]If H level (3v) and a signal P bar serve as L level (grand level) in the control 
signal Pthe signal Q serves as H level (5v)transistor Tr30 will be turned off and the 
external terminal 32 will be in a high impedance state. 

[0074]As mentioned abovethe initial value of the signal Q of the power up in said level 
converter 10 is H level (5v). Thereforethe initial state of the power up of the external 
terminal 32 turns into a high impedance state. 

[0075]The characteristic operation effect in a 4th above embodiment is indicated 
below. 

(1) In the output circuit of pull-up resistor control of this embodimentif the power 
supply voltage of 5v is switched on when both signals P and P bars that are inputted 
are L levelsthe signal Q of H level (5v) will be outputted with the level converter 
10and the external terminal 32 will be in a high impedance state. 

[0076]Thereforewhile the amplitude makes controllable the output circuit of the pull- 
up resistor control with the control signal P set to 3v from a grand level (i.e.while 
attaining low power consumption)the normal operation of the output circuit of pull-up 
resistor control is guaranteed. The initial state of the output circuit of pull-up resistor 



control in case both the signal P and P bar are L levels of operation can be made into 
a high impedance state. 

[0077](A 5th embodiment) Drawing 8 shows a 5th embodiment that materialized this 
invention to the input output circuit 40. In this input output circuit 40since the level 
converter 10 (initial value 1) of a 2nd embodiment and the level converter 15 (initial 
value 0) of example of another are usedthe explanation about an operation of the 
level converters 10 and 15 is omitted. 

[0078]The input/output control signal C outputted from an internal circuit is a signal 
used as H levelwhen using the terminal 41 as an output terminal. The data D 
outputted from an internal circuit is outputted from the terminal 41 when using the 
terminal 41 as an output terminal. The amplitude of these signals C and D is 3v from a 
grand level. 

[0079]In this input output circuit 40the input/output control signal C is inputted into 
NOR circuit 44 via the inverter 43 while it is inputted into NAND circuit 42. The data 
D is inputted into NOR circuit 44 while it is inputted into NAND circuit 42. 
[0080]It is reversed with the inverter 45 and the output signal E of NAND circuit 42 is 
inputted into the level converter 10 as a signal E bar while it is inputted into said level 
converter 10. 

[0081 ]It is reversed with the inverter 46 and the output signal F of NOR circuit 44 is 
inputted into the level converter 15 as a signal F bar while it is inputted into said level 
converter 1 5. Said each logic circuits 42-46 operate with the power supply of 3v. 
[0082]The signal G outputted from the level converter 10 is inputted into the gate of 
1st input-and-output transistor Tr40 that comprises a P channel MOS transistor. The 
sauce of transistor Tr40 is connected to the power supply of 5v. The signal H 
outputted from the level converter 15 is inputted into the gate of 2nd input-and- 
output transistor Tr41 that comprises an N-channel metal oxide semiconductor 
transistor. The sauce of transistor Tr41 is connected to grand GND. 
[0083]It is connected mutually and the drain of said transistor Tr40 and Tr41 
constitutes the node N5and the node N5 is connected to the internal circuit of a 
semiconductor device via the input buffer 47 while being connected to the terminal 41. 
[0084]In the input output circuit 40 constituted in this wayif the input/output control 
signal C serves as L level (grand leveOthe signal E is fixed on H level (3v)and the 
signal F is fixed on L level (grand level). 

[0085]Thenthe signals E and F with which the amplitude is set to 3v from a grand 
level with the level converters 10 and 15 as mentioned above are changed into the 
signals G and H which serve as amplitude of 5v from a grand level. Thereforeboth said 
transistor Tr40 and Tr41 are turned offand become an input mode. In this stateif a 
signal is inputted into the terminal 41 that signal will turn into the input signal In via 
the input buffer 47and will be supplied to an internal circuit. 

[0086]If the input/output control signal C serves as H level (3v)the signals E and F 
will turn into an inversion signal of the data D. Thenthe signals E and F with which the 



amplitude is set to 3v from a grand level with the level converters 10 and 15 as 
mentioned above are changed into the signals G and H which serve as amplitude of 5v 
from a grand level. Thereforeif the data D serves as H level (3v)while one [ said 
transistor Tr40 ]said transistor Tr41 is turned off. One [ said transistor Tr41 ] if the 
data D serves as L level (grand level)while said transistor Tr40 is turned off. That isit 
becomes the output mode [ one / based on the data D / output mode / Treither 
transistor Tr40 or 41 ]. And from the terminal 41 the data D in which the amplitude is 
set to 5v from a grand level is outputted. 

[0087]When the power supply of 5v is supplied in advance of the current supply of 3v 
at the time of the current supply to the semiconductor device provided with these 
level converters 10 and 15all of said signal EE barFand F bar are L levelbut the power 
supply of 5v is supplied to the level converters 10 and 15. 

[0088]As mentioned abovethe initial value of the signal G of the power up in said level 
converter 10 is H level (5v). The initial value of the signal H of the power up in said 
level converter 15 is L level (grand level). 

[0089]Thereforetransistor Tr40 and Tr41 are turned off. As a resultthe initial state of 
the power up of this input output circuit 40 serves as an input mode. The 
characteristic operation effect in a 5th above embodiment is indicated below. 
[0090](1) Where all of the signal E and E bar which are inputted into the level 
converters 10 and 15Fand F bar are set to L level in the input output circuit 40 of 
this embodimenteven if the power supply voltage of 5v is supplied to a power upThe 
signal G of H level (5v) is outputted from the level converter 10and the signal H of L 
level (grand level) is outputted from the level converter 15. Thereforewhile transistor 
Tr40 and Tr41 are certainly turned off and do not send unnecessary current outside 
from the terminal 41 penetration current does not flow into grand GND from a power 
supply. The current from the outside is not sent through grand GND. 
[0091]A 5th embodiment of the above may be changed as followsand may be carried 
out. 

O As shown in drawing 9 the level converters 10 and 15 may be changed into the level 
converter 25 (initial value 1) of example of another of said 3rd embodimentand the 
level converter 20 (initial value 0) of said 3rd embodiment. It is necessary to connect 
the reset signal output circuit 21 to the level converters 25 and 20 at this time. 
[0092]in addition to the effect of a 5th embodimentand the same effectin such an 
input output circuit 48the same effect as (2) of the effect of a 3rd embodiment can 
be acquired. Each above-mentioned embodiment may be changed as followsand may 
be carried out. 

[0093]O Although the threshold voltage of 1st and 2nd CMOS inverters 2 and 3 
explained as the same value by a 1 st embodiment of the abovethe threshold voltage 
of 1st CMOS inverter 2 may be set as a value higher than the threshold voltage of 
2nd CMOS inverter 3for example. 1st and 2nd CMOS inverters 2 and 3 constitute the 
initial-value-setting circuit from this example of another. 



[0094]If the power supply voltage of 5v is switched on when it does in this way and 
both the input signal A and A bar are L levelsthe direction of 2nd CMOS inverter 3 
will output H level previouslyand the state will be held. Thereforethe node N3 serves 
as H level (5v)and the output signal B of L level (grand level) is outputted from 3rd 
CMOS inverter 4. That isthis initial value is set to 0. The threshold voltage of 2nd 
CMOS inverter 3 may be set as a value higher than the threshold voltage of 1st 
CMOS inverter 2. If the power supply voltage of 5v is switched on when it does in this 
way and both the input signal A and A bar are L levelsthe node N3 will serve as L 
level (grand level)and the output signal B of H level (5v) will be outputted from 3rd 
CMOS inverter 4. That isthis initial value is set to 1. 

[0095]Thereforean initial value can be set upwithout making the number of transistors 
increase. 

O In the level converter 10 of a 2nd embodiment of the abovethe threshold voltage of 
2nd CMOS inverter 3 may be set as a value higher than the threshold voltage of 1st 
CMOS inverter 2. In the level converter 15 of example of anotherthe threshold 
voltage of 1 st CMOS inverter 2 may be set as a value higher than the threshold 
voltage of 2nd CMOS inverter 3. 1st and 2nd CMOS inverters 2 and 3and the 1st and 
2nd capacity C1 and C2 constitute the initial-value-setting circuit from this example 
of another. 

[0096]If it does in this waywork of the 1st and 2nd capacity C1 and the coupling 
phenomena of C2 is compensatedand an initial value can be set up certainly. 
O in the level converter 10 of a 2nd embodiment of the above — 1st and 2nd 
capacity C1 and C2 — inner — either may be omitted. For examplein order to commit 
the 2nd capacity C2 so that the level of said node N3 may be pulled down toward L 
level even when the 1st capacity C1 is omittedthe node N3 is held on L level. In order 
tocommit the 1st capacity C1 for exampleso that the level of said node N4 may be 
pulled up toward H level even when the 2nd capacity C2 is omittedthe node N3 is held 
on L level. Thereforethis initial value is set to 1. As a resultthe number of capacity 
can be lessened and the initial value "1" can be set up. In the level converter 15 of 
example of anothereither may be omitted among 1st and 2nd capacity C1 and C2. If it 
does in this waythe number of capacity can be lessened and the initial value "0" can 
be set up. 

[0097]O The level converters 1101520and 25 of each above-mentioned embodiment 
and example of another may be changed to the level converter 51 of drawing 10 and it 
may connect. In the output circuit which will consist of the output buffer circuit 53 
which comprises the level converters 1 101520and 25 and a CMOS inverter if it does 
in this waylf the power supply voltage of 5v is switched on when the power supply 
voltage of 3v is not supplied to the internal circuit 50 (i.e.when both the input signal A 
and A bar are L levels)The output signal B outputted from the level converters 
1101520and 25 becomes H either L level (grand level) or a level (5v). Thereforeare 
one [ neither said transistor Tr1 of the output buffer circuit 53nor Tr2 ]and 



penetration current does not flow into grand GND from a power supply. The result 
guarantees the normal operation of an output circuitattaining low power consumption 
of a semiconductor device. Since the initial value of an output circuit is also decided 
when the level converters 101520and 25 with which the initial value was set up are 
usedoperation of the circuit connected to said output terminal 54 is certainly 
controllable. 

[0098]O According to a 4th embodiment of the abovealthough the level converter 10 
was usedit may change to the level converter 10 and the level converter 25 may be 
used. Even if it does in this waythe effect of a 4th embodiment and the same effect 
can be acquired. Area which the level converter 25 in the layout area of a 
semiconductor device occupies can be made small. 

[0099]lt may change to the level converter 10 and the level converters 15 and 20 may 
be used. If the power supply voltage of 5v is switched on when it does in this way and 
both the signal P inputted and P Bar are L levelsthe external terminal 32 will be in a 
high impedance state. Thereforeoperation of the circuit of the next step is certainly 
controllable. 

[0100]O The power supply of 3v and 5v of each above-mentioned embodiment and 
example of another may be carried out as a power supply of other pressure values. 
O In the level converters 20 and 25 of a 3rd embodiment of the aboveand example of 
anotheralthough the sauce of said transistor Tr20 assumed that it is connected to 
grand GNDit may be connected to the power supply of 5v. An initial value will be 
reversed if it does in this way. 
[0101] 

[Effect of the Invention]As explained in full detail aboveaccording to the invention 
according to claim 1even if buffer signals are unfixedthe circuit operates normally. 
[0102]According to the invention according to claim 2a binary output signal is 
outputted certainly. According to the invention according to claim 3if high voltage 
power is switched onfrom an output hold circuitthe binary output signal of the set-up 
initial value will be outputted. 

[0103]According to the invention according to claim 4 to 7the initial value of the 
binary output signal which said buffer signals output when high voltage power is 
switched on in the unfixed state is determined as either of the binary output signals. 
[0104]According to the invention according to claim 8the output circuit operates 
normally. According to the invention according to claim 9a pull-up initial state when 
high voltage power is switched on for buffer signals in the unfixed state is set up. 
[0105]According to the invention according to claim 10the initial state in the mode 
when high voltage power is switched on for buffer signals in the unfixed state is set 
up. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The principle explanatory view of this invention. 

[Drawing 2] The circuit diagram showing the level converter of a 1st embodiment. 
[Drawing 3] The circuit diagram showing the level converter (initial value 1) of a 2nd 
embodiment. 

[Drawing 4] The circuit diagram showing the level converter (initial value 0) of example 
of another of a 2nd embodiment. 

[Drawing 5] The circuit diagram showing the level converter (initial value 0) of a 3rd 
embodiment. 

[Drawing 6] The circuit diagram showing the level converter (initial value 1) of example 
of another of a 3rd embodiment. 

[Drawing 7] The circuit diagram showing the output circuit of pull-up resistor control 
of a 4th embodiment. 

[Drawing 8] The circuit diagram showing the input output circuit of a 5th embodiment. 
[Drawing 9] The circuit diagram showing example of another of the input output circuit 
of a 5th embodiment. 

[Drawing 10] The circuit diagram showing an outputting part. 

[Drawing 1 1] The circuit diagram showing the conventional level converter. 

[Drawing 12] The wave form chart showing the difference of the making time of power 

supply voltage. 

[Description of Notations] 

100 Input buffer circuit 

101 Level conversion section 

102 Output hold circuit 
A Binary input signal 
X1X2 buffer signals 

Y Binary output signal 
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i&^mmffitw-ftitHzmm-iiftZo 
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[0022] »3?^5Ti±, msssmmsMsimt. m 
ib^ 1 msm 2 (o c m o s -r yj<-*<D^?tifr<Diht> 
t s mtMM*;ratflE«i&ffl«»® r *i a* t a 
mcfi-tttizmmmiSifcm v^yv^zt. mmsm. 

[0023] nxmetits mB%maaBm®mt* m 

I sm 1 2 <D C M o s -< yi \—' 9 <DX is y -y a ;u K 
^S^Sil^BulB^ 1 StfM 2©CMOS-<>y <fc 

[0024] n^qi 8 if 3c3H 1 i wrnfr 

[0025] isa?s9Ti±. 3 nm i <d^tw? 
i ]itciBttob^n]>/\— ^(D2mmtimm^^ 

m»m y-^>yx*tfmm2tiziiit)®9& : &mwt lz 

[oo2 6] it^jsi out n>&m3Jbm7wfti 

1 Jl(c!BtE©b^;U=i>y\ , -'Si02{Hai7Dfi^»cy 

[002 7] (ffffl) W3?Jg l KIBffi<D5g0.mc <fcfttf\ 
th73lSJ#IslS 1 0 2li, /W^fa^X 1 . X26^^ 
Vimf&ifct^lZlt^yyT'imx 1 . X 2 CDmfitM 

KS^T2fiaj*rtf4iY£aj7rt£>o y\"7 7 

[0 0 2 8] ff^2iClBK0)^lC«tnti\ 2filA7D 

mmzs^z m b^ 1 sum 2 <o A7D k 5 > a $ 0 

i^rtiii*— £tf 3->Sft* £ i: ted; y s m 1 SU-H 2 <D 

C M O S 4>l%-' Z fr*> MfB 2 fildl73<i^ttS7D* ft 

£ 3 icftflPT 3 fc 46x /\"7 7? «^fl^3£tt«8 <!: & o ft 
<t*U:li. *coaj;fi^<9i^ftfr-:&liHLx^k fte 

[0029] it3<Ji3 iztmo&mz <fcfttf. fljjwfiiis 

a®EW^<DtgABfa5MIB2fiiai^f^©*7] 

tb*j3rft3„ 

[0 0 3 0] H*JS4lc!atE<D5P.Elc<fc*itf, Kttttffll 



«»c»«*ftfc8*w\ smj±m^ffiAT*-n«<t, 

ftoT. HijIB/^-y^T'fl^A^^ffiTSm 
EmS3b^A*txfc <!: * tcaiTD^ns 2 filtlJ7Dfi^©«D 

amitf. 2mtH7jm^(oi^-mt)Hzykm^n^o 
[0031] m&m5iztmv>mmz£ni£. >jt7 h 

•t-y h«^^di?:-r^o mnmmmzmmztircmw 

MIB'J-tr'y bmmzm-3l^Z*y£tlT. CMOS-fV 
ti. SffiEm^JSA*n«<h. m^J-t'y hmmzm 

■3^Z*>ZftZ. CMOS-<>/K-^(Dtii71m^COm 
ffi^l*W«J:3li:iii< 0 ^oT. MIBM-y^T'fl^ 
6^Stt«lT^mi±m^*^fiA*nfc<!:#tctil7DT*-tl^ 

2{fitii7Dfi^^«]RSfii3b\ 2 fflaj*e*©^m*»ica 

[0 0 3 2] |f^6tclB®©^lt<fetlti\ Xkr> 
a 1 1> KKEtffiL* C M 0 S -Sf 1 7. U y -> 3 ;U K 

sea^s^ c m o s ■< yi %— z izmms. wxtm A*n 
-si. x b -y -> 3 ; i/ Kma 6 ,^ ^gt^ cMos^rvn- ? © 

^jesaR-pMEwaitf »A*nfc <t *ictii7:r ^ 2 0 
di7Dfi^cD«3fflfi*i\ 2 mtH7im^<o^-fnbHz : ,zm-$ 

[0 0 3 3] lf^^7lc!BIBOf|B^lc«l:n«; 
3 ;U KWEiWttf C M o s -Oa-^ U-y -> 3 ;l/ K 
®I±tf igl^ CMOS I'V/ X— ? lc^«Em;W*SA*n 

^5felCH U^U^tti7D-r«fcA6, SuIB§»<Dl!i*(cJ]n 

[0034] DMvn8(ciBnd!>»iii(c<i:nur, r&ki 
71jm 7 (oi^-rn^ 1 ^iciBK© u^;u=i \*— $f © 2 fi 

[0 0 3 5] H3fcJS9K§BM<D§g0£lC<fctll;*\ 11^313 
TIjM 7 (Dl^-ftifr 1 JSlCfBtECD U^UZI >/ £ <0 2 fit 

/^7 T'fl^^jetwpantEwaitfiftAiti/t <t * 

[0 0 3 6] if5t<«i oiclBI)6a)^icJ;ti«; na?^ 

3 71)M 7 OD^-rn^ 1 WZiEW.<D >/ <t— - ? V> 2 

mttiTjmmzm^z \ m^j^y y y^t^mtsm^ 
ttfem&t-rzxtt-vtftwvmtoztzisb. mm 
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3o 

[0 0 3 7] 

(.m 1 v>nmwm) urn*. *«*!*juMbLfcU'* 

[0 0 3 8] P^ + ^/UMOS h^^v'X-Sf Trll i: N 

0)CMOS-<>/\°-^2CDai73^s?«s PfV^MO 

5 h^VvU-frTrB i:Nft*il/MOS h^V>>'A* 
Tr14 i«fn5Sl2©CMOS'fV/<-5! 3CDA 
^SSrfKJg^ftTl^. X> S|2(DCMOS-1'>/<- 
$ 3 (Diiit)^^ 1 CD C M O S -f yi %— 2 2 CD A7]4ss 

0)CMOSY>A-^2, 3^t±j7D«^[H]ISStfU^;U 

[0039] mi 0CMOS-f>/\"- S*2cDtU7jair? 

A7J(^>v ! X$Tr15 £0 K U"f V'lcS^S'tXx 12© 
CMOSl'VA— $i 3 roaiftiiffi^is Nft^bMOS 
h- ^ > i?X $ TII^K* *l£> W. 2 CD A*J > v>'X * T r 1 

6 CDKW VlcS^tlTL^o buIBM 1 SU-H 2 CD A 
73 h^y'JX'SnrlS . Tr16 CDV-7.li^> KGN 

CDA7D f-^>vU£Tr15 , Tr16 tfA7D/W 1 T 0SS 

[0 0 4 0] MIBm2C0CMOSf>/S-^ 3CT)t±J7:iBS 
iP"5y-KN3li. Pft*(l/MOSh7>^ 
Tr17 iNf + ^l/MOS h^Vv'T.-? Tr18 <tT*fJ5£ 
* tl^m 3 © C M O S -< -y l\— * 4 CD A7D4ffi^ tCffig^ 
tlTM. f£j. **S6cDfl$l8TH;J\ l1~S3CCMO 
S-f>JK—$ 2 , 3 . 4 IC liiSHE 55v CD« 

;SfcM«*§*ftTl^o X. SulBh^>>>'X^Tr15 , T 
r16 CD^IEBltgTDliHijISh^vyX-SiTrll . Tr13 

cDm-^igttiiTjj: y ±* < 5 icie^s-tvTi^o 

[0 04 1] Mf3h^>^X'?Tr16 CD-?- hKtes 2 
<lA7D«^<t LTCDATDfl^AtfATDS-ft, BulBh^V 
->'X^Tr15 cDy- hlcfiMI3A7:fi^A£DS$n<i^A 
/^-^A7D*tlSo SylBATDfl^A, AJK-immE.W. 

wz&%> 3 vcDm>JiT-f)Sf^-r?)rta5iHiiK^6ai7D*n. 

■^-CDWsli^V Kb^/Ufr8> 3 v*TCDffifflT^*„ 
[0 0 4 2] 3 lC*iJ$7*ftfcb^;l/ 1 

Tli, A7Dffi^AA^HU^;U (3 v) , A7Dff^A/*- 

Tr16 A^VTm^xtttlC h-7>->'A^Tr15 tf* 
7£ft£o T*<h, h^>v>'7.$Tr11 h7> 

4 V^yy^TrM tf*^^., £©£: 

y-FN3liLb^;U (^>Kb^;U) Tfc'A 

g 3 CDC M O S << >J 4 tc 2 fiiai7J«#<t LT<D L 
U-^U (^VKU-Nil/) #A7D**U H3CDCMOS 



4 61* H b^;U (5v) CDaB7D{i^B^ai 

[0 0 4 3] A73fi^A#L (4f^> Kb^ 

/W s A73«^A/^-AnHU^;U (3v) £%tl& h 

Tr15 tf*y£tlZ 0 T3<t. h^>v ; 7.'?Tr13 

y. y-^y-Jx-ZTru tfxytnztt&iz. v^y 

-yXZtfT r12#tf>, h^>v?X*Tr11 

£CD<t3\ y- KN 3liH (5v) T-25»A 

^ 3 CD C M O S ■<>/ \~— 5» 4 2 fiitU7:fI#<i: LTCD H 
L^U (5v) tfAttft. m3CDCMOS-<>/<-^ 

4frStei_ (-?^>Kb^;W cDSii*Ki^B tfiii 

[0 0 4 4] ftoT. CCDU^Un^/^— £ 1 THiv ^ 
CDffitg^^V KI^0l/fr<S 3 v«h^:^A73ff^A, A 
y^*-A\ KU-^/l/frS 5 vcDSi*ii:^:^ai7Dffl^ 

[0 0 4 5] ccdu^;u=i>/\'-^ i ^fii^/c^i*^ 

S'VCDmaSH&igBtK 3 v cDtt^«$&lC$tiEoT 5 v CD« 
m^l&ZtlZt. BUIBA7D^A, AM-l±«lCLU 

[0046] "T-Si^ K : 5>v ? 7.^Tr15 , Tr16 
;¥«s!s&li:S^T. H1 SU-m2cDC MO S-r>/^'-^ 

2, 3ti. ^-cDjiiTD^mEicfii^mtiSSA^a-rn 

lis ^cDWlfiM^ffi^f ££5Kftfrrs/c4&. ^cDdi 

(Sol, /- KN 3lil_ U^/l/ (^VKU^JW *\ 
Hl/^Jb (5v) CDdf-SSA^J&y. M3cDCMOS'r 
>y\"-'S'4^6l±H U-^/U (5v) 3b\ Ll/^b 
>Kb^C;U) CDiti73fl^B#iti7D;*-*l3o 
[0 0 4 7] ±IBcD«t-5^1 cDHSficDJf^tCJi 

(1 ) *HfifecDff$H8cDU^:;U=i>M— ? 1 Tli. A7D« 
^A, AJ^-tf&lZL [s^lUWt^lZ 5 v <DW%i.mE.& 

jSA^n^t. mistfm2cDCM0S'ry/\'-^2, 
3TtSfig*nsai73«f#iHiKtt<tuy - fn36^l^ 

;U (^>Kb^U) 6\ HU'vJb (5v) (D^Ttlfr 

Tnmtp&v^ vkgnd icHam^A^siiti-s z. 1 
nix ^tt^BcDf&^smwfcfcmyfctfs, 0iK©iE 

[0 0 4 8] (SS 2 CDHSteCD^fil) 03ti, m2(DllSfe 

mm*7a?e c:cd^2cdi|]56cd^«icdu^u=j>/^- 
^ i oi*. mi cDiijtecDmfficD u^ui] >a-<$? 1 

1 S0 : m2CD§fflC 1 . C 2 £ Jin X fct CD 'A ^1 

cDHfi«5CDmftlt[5l-4Mfi£g|l^lco^Tli|5|-??#^^L 

T^cDittB^5tti«S-rSo 
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[0049] mimi ©CMOSO/H ^2(OiHtS^ 
^ B|l-6y-KN4li. g1(D§iC1^LT5v(D 
WBlcffiBlStlTf*. Sij!By-KN3lim2^*C 

mmz'it. z. ©<t 3 (ctttRd-n/-cH 1 sum 2 cd§« c 

1 , C 2*^^fiim^lE]l« : &«fi)6LTt^o 

[0050] c:<DJ:3ic«lfiE*nrcU^;i/zi>/^— s* 1 

<DibfET\ ^©aHHtf? '=? y Kb^UfrS 3 v .h&SA 
73(f^Ai)\ Kb^/l/fr6 5 vOiSiH 

[005 1] cob^u^://*-* 1 o%ffiz.fc¥m# 

mw^onMiz&mz 3 vtDm^^it^vi^T 5v© 

W2Stf#*e;!fft34\ HulBATjfi^A, Ast-li&fcL 
b"WP**tf» u-~0i/=i>M'-? 1 OlCit 5 vOll 

[0052] h^>v ; X'?Tr15 . Tr16 A^lC^-^^ 
*iT^&<h3\ L-^/U 3 ://*-< S* 1 0K5 v£QW;J£W± 
<MSA*+i* m 1 &t>m 2 <D§» CI. C 2 ti* >y 

yy yfmsi&iaz.To z<ot> yfj yymmmtzs 

— KN 4fl)U^H U^<;UlC|p]6^Tff6±lf-Sck3 
lt> fro, HuSBy- KN 3(DL/a;ml b^/UKrplfro 

[0 0 5 3] JICD««IT\ ^1M^2WCM0S>1'> 
M'— ?2. 3jbWrt3ii<!:KJ:y, /-KN3ULU 
^/u (?'^> Kb^u) .h&'A sibccmos-oa 

-$4fr6liHL/^;l/ (5v) <Dliit>m^Btfliit)-£n 
%o m^JSA*tlT. h^>-;>'7.$Tr15 . T 

r16 *f t ttlC7)-7*nTl^<i:*<7)U^;H]>'/^— £ 1 0 

[0 0 5 4] ±sE<0£otz$g2(t>nM(DBMfci3t,f2>& 

(1) *jt^<Dff*«S4>b^;U=l>/\"-'S' 1 OTti, A7J 
ffl^A. A/\*-fr±*U:L U^;UC0t#lC5 v^lSIE 

ttljL mi M$20§1C 1 , C2tfM<lTtiv7i) 

midiE^BlZH b^U (5v) <fc&3„ «t^T, 

si 1 (Dnm<Dnm<D%)mizi)uz.. ^ t ris , 

Trl6 tf#U::*:7;*ftTl^<h*<Z)b'^l/=)>M'— • £ 1 
0 ©MHfiS* 1 .fr*. So 

[0055] ±izm2v>nm<DBmitixT<D& : ?izm3e. 

LTHSfcLT i t,J:l\, OEUlcjJVT J:?^ /-KN4 
*mi0g&C1«ftLT?7:/KGNDl;:8MRU y 

- KN 3£m2<D§ffiC 2£*>LT5 v£>m;8^;:Jg£IL 
T 1 fcJ;l\ 

[005 6] Z.(D£olZ&mLrc\s'<l)\sZl>J < i— 5M 5 
Tliv m 2 <DllJl<Dff#gC0b'^U 1 OilD^I 



^BtiLb^U (^>KU"NVU) <t&-5o ^oT, m 

[00 57] CM 3 <Dm&<DBM) EI5l±, S?3<OHS6 
£ 2 0T1i, 91 1 o>mMa>T&t&<Dls'<)Uu>rf—* 1 1t 
ffl h^>v''A-9Tr20 &tf y-tr-y Vm^ti^2 1 ^ 

iiPTi/'ctoT^y. mi ommcDBMtm-ffitis.&ftiz 

[0 0 5 8] SCfBm 1 CCMOS'TV/t-^ 2 Oiti7j4ss 
IP'S, /-KN4W\ Nf + ^bMOSh7»'X 
£Tr20 <D Kb-r^ldfegS^rtlTL^o tuIB h^Vv'X 
£Tr20 (DV-Xli^> KG N DtC&86*tlTl/'« 0 
HUlB h 5 V^X* T r20 £Dy- h It 'J ^ y hfi#iiJ73lI] 
S&2 1 icS^ci-tlTl^o ^USeromffifti. £0<fc5 
lCg^T*-nfch^>v ? A'S'Tr20 &tfU-ky h«^tt73 

[0 0 5 9] 'J -fey Ht^tfi7JlI]S&2 1 it. 5v(Dtil 

mETKifE Lv m>^A^A*tifc t zmizmm H 

2feS= ilSj. SulBU-fey hM4>/t/UX4Ki,. li^JSA 
*tlT^e h^Vv-'X-?Tr20 (DXyWlitim^T S 
- FN4(DW.<iL%:S- KN 3 <fe »J {tUlCfgL/^Ui-TS 

[0 0 6 0] £<D<fc-5K«fJ&*nfc^'<^=l>-K-'S'2 

OTii, mi ©HBS<0^<DU^;U=i>y\-^ 1 <tls]«l 
<7)St)f^T\ V KU^;UA x e. 3 v ,t&SA 

73<l^A3b\ ^> KU^UfrS 5 vOj§*i<!:^Sttl73 

[00 6 1] JKDb^/l/IlV/^— ' ? 2 05-<Sx./c^«: 
^g^^m^ttmic 3 v CDS-^mcftiZoT 5 v © 
«SuWia&*n*£, §CIBA73fl^A, A/\-liJtjCL 
b^UTJS**, l**<tUU>tX— $t 2 0i,^t5v(DW.M 

[0062] h^Vv'T.STrlS . Trl6 jb^lC^f^^ 
tlT^St*. 2 01C5 vtomiSliff 

*^fiA*n*<i:, U-tr«y h«#ab7JlH]SS2 1 ^Sfi'J-b 
h«^aJ73*tL, S5IBh^>v ! X-SiTr20 (i^-y-f 

So 

[0 0 6 3] S1S^20CMOS'0 

/ ^ 2 . 3 awrr s c <»: ic: j: y y - k n 4 l 

;U (^>KU^;U) . y — KN 3tfHU^l/ (5v) 
<t^:y^ m3£DCMOS-l'>/<--S'4)t) N e(iL b^;U 
(y^VKb^W <DaJ73<I^-B*«tii7D*tlSo HI'S, 
«5iiMftA*tiT» h^>5>'X^Tr15 . Tr16 ^3±lc 

* 7*nTt^-5 <h*<D b^/u=] >/\-^ 2 o ommmt 

0 tJfeS. 
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[0 0 6 4] ±itt>£ : ?rz&3(Dmm<DXmi l Z35lt2>m 

(1) *HS6cD»«8<Db^;l/=J>/<-^2 0T1i, A73 

y-KN4*V-KN 3 <fcy3l*Ttf6*lSfcA6, 
[2]K<7D»]f^lC <fc »J y - F N 4 L UA|;U > K 
;W . /-KN3jbSHU<^U (5v) £fcy» tii7D«^ 

[0 0 6 5] ftoT. S 1 CD^SSCDffJ8ICD5a!imiC*Dx. 
h-^Vv i '7.'$'Tr15 , Tr16 ^mt^y^tlT^^il^ 

[0066] (2) *mife<Dfim<Dls'<)\'3>^-'? 2 

0 Tit. mum 2 (Dmmmmom 1 j&zfm 2 <o®m c 

1 . C 2 *ig>E£-l*-*\ h =? > v^T. T r20 St? 'J -fe 
SS2 1 li&tclSttSj&gli&l^ ft^T. ¥«^S£D 

K? 1 ) hS«icj>ntsu^;i/=i>y^-^ 2 o<e>e5A6-s 

[0067] ±fs^ 3 (omm<ommitixTo^ => izmm 

OH 6 lc3**\fc 5 fc % miih^yz/XfTrlO OKK 
>^BUlBy- FN 3 lC8c$§ELTt> cfcCN, 
[0 0 6 8] ClCDJ:3lCgggL^:b^l/=l>/^-^2 5 

^ 3 <Dnw<Dnmv>\s'<)\/ 2 ot^t 

(0W}ftT\ h^>i>'X-5'Tr20 VTjTftTV- KN 3 
AV - KN 4 <fe U 31 #Ttf' 5n5fc46. tUTjfi^ B li H 
(5v) ffi?T> ^ 1 ©flJ&CDffJftl©® 

<DM3k(D (2) <h|i^lf<D&S£l#£ 
[0 0 6 9] (3? 4 <DH«6C0mftl) E7li, *S£B££7 

it. &2<DniMmm<Di" r <)i'ZT>j i \-<5i 1 o%&mL 

[0070] 3 v ©tISET'Bfft S>F*ggfl[£lSg 50fr 
6W$iJWf^Pl±b^;HlW^— 9 1 OKA73*;hS><h 
<t t Iz. 3 v ©IMET'iftf 5-<>A-$3 1ICT 
KStTftTft^PK-i: LTU^I/ 1 OKA 

[007 1] U^l/UVM— Jf 1 0T«U ^OJSiHtf-?' 



i 0 3b^5tii7J*ti««^QliP^^*;b 
MOSH7 V $ TMf J$?ft£ ^/UT 7 -J/ Tftjffllffl h 5 
>v- - 3.£Tr30 CD-y- hlCATD^n^o h^>&7>*T 
r30 <DV-Xl±ffifitR^LT5 va)mj®tC^*n, 
h^>v\**Tr30 CD KUf >l*tt»fli?3 2 Kj&g!;*- 

0, Jft*tR, h^>->'^-?Tr30 ICT^I/T 7 ^^ 

[0072] z\<d£? icM&tt tin. y> \s7 v fwsmm 

7U) > fi^PM'-tfHU^;U (3v) <t^n«\ fl^Q 

r30 tf*>**U tt^?3 2^6^73**1.3 iii73BE 

[0 0 7 3] ^iJWl^PA^H U^;U (3v) » -ft 

QtfHL^l/ (5v) t^y. h^>v^X^Tr30 6^ 
7Jtl, ^g|J5ffi?3 2tt/\-T-r>e-<f>Xtt«i:ft 

•So 

[0 0 7 4] Buiil!L/-cJ:3lc. buIBU^/H^M'-* 1 

otcfett^mailSAB^<D«^Qa)«]^gi±H (5 

v) T-35£„ ^^T. ^SP4i? 3 2 <Dm?13S:AB5©flJ|$8 
[0 0 7 5] isB^cfc^&^cOHSfrDfl^lC&tt^lt 

( 1 ) ^mmmmnyjisT zf&mftmomtims&T* 

Its A73*tl^«^P. P JS-tfmzLls'ObfDtZiC 

5 v(Dmmms.m^x^n^iis u-^;u=i 1 o 

[0 0 7 6] ^T, *©aM^5>KU^;U*»6 3 
v <!: ^^$ij®fi^ P ICT^I/T 7 >y ^^©£0^7312]^ 
^'J^Rl^i: L^:^6. fip-Ss •(g-;B»m73fb^Sl y 

X. fi^P. P/^-tf«ttlcLU^;KDi*oy;U 

[007 7] (S5 OltfiSromffi) IH 8 It. *38B^^ A 
a37DlH]K4 0 tC*Wb L/c^ 5 cDHfifeCDJKftl^-ro 
ML C:OA{±i7D[H]IK4 OT'lt. m2<Dmffi<DBm<D[s'< 
i\,zyyiK-Z 1 o CSJKBfiil) Sl/-'SU#J<Db^l/=i V/< 
-^15 (WRefilO) LTVSfctt. U^;HJ> 

/t— ?io, i 5^ffltco^T^uiB^(i^iiis-r^o 

[0 0 7 8] P«995lH]K*^ai7:*n^Atli73{6iJ«Bift^c 

X. F"ggPls]K* x 6tli7D*n^7 r -'SiD 
liiss? 4 1 ^aj^J^i LT^ffl-r^.!:*, iffi?4 1 jb N 

^/Ufr6 3 vT$5o 
[0 0 7 9] ClCDAm730i^4Ot::fc^T. Aai73*<rfai 
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fl^f C \ti-y 4 2 \z A73* ft^S 1 <h «6> -f >y \" 
— S*4 3£^L-£V7 7 l2jSg4 4KA*J*tl ; 3o ^-^D 

lCA£j3f}"lSo 
[0 0 8 0] ^-V K0SS4 2CDtiJ*jfl^Ett\ SufBb^ 

5KT£f£*ftT{W^EA-£LTU^U=]>M'-* 1 
0lCA7J**v5 o 

[0 08 1] y7'[sJ^4 4CDtU7J«^FliBijIBU^U=] 
>/^-^ 1 5lCA7DT*-tl^<h<htlC. OA— ?461C 

A^TTft^o ft. SufBSfraSlHlK4 2~4 6li3 v©I 

[0 0 8 2] b^/l/ZIVM'-* 1 0fr6iiJ73;*-*l3ft^ 
GliP^-V^/l/MOS h^^^A^TlS^tl^lll CO 
Ai&*J h^Vv'X^Tr^ <0>f- hlcA7J*tl^ 0 h5 
>->'X-Sf Tr40 ©V-X(i5 v £D«gU;:igig!*;nTl/> 

L"NUun>M-* 1 sft^ettiTDTSrn^ft^H^N^ 

t^l/MOS h^>v > 'X-5'T«JS*tl^m2<DA!Ji73h 
^>v-X^Tr41 CD^- htCA7D*tl*c h^Vv'X* 
Tr41 (DV-XltV'^y KG N D IC&^ftTl/'-So 
[0 0 8 3] fulBh^ Tr40 . Tr41 ©KU'T 
>ti5UMcj$l5!*ftTy-KN5£tgj$U *CD/-K 
N5liiir?-4 HcSil^+l^iit^s A^\*77?4 

[0 0 8 4] JKD e tdlC^fiK*n/cAaJ7Dle]iK4 0T- 

it. Adi7j*Jfflfi^C^L^;U (^>Kb^;U) £: 

&tt«\ If^tEtfH L^;b (3v) TUlS^tl. fl^F 
A'Ll/^l/ (^7>Kl/^l/) T@S*tl5„ 

[0 0 8 5] -r^i:> Bua?Lfcd:5lCUA:;U=ivy^— 5? 

10, 1 SlCT-^CDfliiHtf^VKU^UfreS v<h& 
£<t#E, Ftf^^Kb^UfrSS vCDj&Ht&^fl 
■^G, HlC^^n^, SuIBh^>v''X^Tr4 
0 , Tr41 t±«tC^-7*tlT, ATD^- K<h££ 0 £<0 

[0 0 8 6] Aaj*)$iJffiWl^C#H U^/l/ (3v) 
tltf. ff^E, F*^-*DCD£$Efi^<i:&£o 

su^LfcJ: 5 tcb^Uzi 1 0, 1 

CDSs*S# ?5 > K L^;l/fr 53vt% S<1^ E , F t\ 
KU-N;Ufr6 5 vfDffiiHt&^fi^G, hHcgg! 
ffioT. t 1 -- ?Dtf HL^;l> (3v) ££ft 
(f. SiJIBh^>v f X^Tr40 n^i: itlc. S3 

IBh5>v ; 7 > ^Tr41 tf-XyttlZ. X> x-^D^L 
b^yu (^5>KU^;W SulBh^>i>'7.^ 
T r40#* 7 Sft^ <h <fc t lulB h 5 > £ T r 41 
tf* BP'S, x"— ? DlcSrS^T h^>^'X^ 

Tr40 , Tr41 ©^"f tl6^*>f*tti*^- Kfcft 



[0 0 8 7] CCU^vyll-^IO, 1 5£<!*.7c: 

5 v (OWMftWt&lEtlZtt.* SCIBfl^-E, EM-. F, 
F/<i-liiTLL/^l/T"3&5)b\ U^/l/H 1 
0 , 1 5 \Z\t 5 v CDmjgJbM&i£3"*l£ 0 
[0 0 8 8] frfizELfcJ:-?^ SuiBU^U3>A'— S* 1 
0lCfctt^mjiieABt©ffl^G<7)«]«Sfiil*H U^OU (5 
v) T&<5o X. SnEl^JU^V/f— < £ 1 5lcfctt-51: 
jgJSAIScofg^ H Qtofflffili L U^OU (^5 V K 
/I/) TS-So 

[0 0 8 9] ft^>7\ h-5Vi>'X'5'Tr40 , Tr41 

(nmmvmtexti^- \? ±iaco <t -5 5 con 

Sg©^«8lcfctt«*tmM^ftffl^)S^J-XTt::IB»-rSo 
[0 0 9 0] (1) #HSfe<9ff#i!<0Aiii7DlH]SS4 07 

te, ^jgaSABSKU^unv/*-* 1 o. 1 SKA*)* 

tl^ft^E. EjK—, F, F/^-tfiTL L^il/^&O 
fctt»?5 v(DW;^mE*^SA*tiTt. U^;U3>/\' 
-^10i)SHU'Sjl/ (5v) <D{f^G#tiJ7l3'tU U 
^s;U=3>/^— 5H 5fr6iLU^I/ (^7>KL/^iW CO 

r4i i^mmizty-^n. m?4 1 A^^gpic^^m-^ 

^yktz.t\tr^tt^\z^ mMfr e> 9 ^ > K G N D iz 

^> KGNDlC^LTLS-Sdit^LV 
[009 1] ±IB^503l|]!i6OJf$«gtiJ.XT©J;5lC^ 

Olgl9tc^-r<fe-5lc, U-^;U=i>/<— 5? 1 0. 1 5 5-SO 
IBm3CDSIS6(D^(7)S'J«<J©U^;U=l>M— ? 2 5 (»] 

sain tmz%i3<Dnmcomm<ois'<)^>jK-- $1 

>/<—Si2 5. 2 OlCU-fe-V hft^ai7DlH]K2 1 ^gigS 
[0 0 9 2] iI£>ct:3&Atii7Dl2]Sg4 8Tl±, M5£0H 

<7)$8!)S© (2) tmffiCDito^&mZZ.ttfT'ZZo Xx 
±IB§H]KS©mfflliJ.XTCD J: 5 LTHSfi LTt> J: 

[0093] o±ib^ 1 commmmTM. m 1 st^m 

2©CMOS-T>/^-^2, 3(D^l/'r>a;l/ K^ffA^ 
l^li;fIi:LTittB^L/i:ft\ i5U^«\ ^lOCMOS-O 
/ 2 CD 7. ■> -> 3 /U KHEE^^ 2 CO C M O S -f >/ \" 
— ? 3 cox U «y -> 3 ;U h"1EJE«fc y SiMi(cSSI LTt J; 
t\ dCOgiJfflJTli. S 1 StFJg 2 CO C M O S -< \— -51 
2, StfttJ^filiS^lsllS^^LT^-S, 
[0 0 9 4] ZCD£olZ-?Z>L. Atlim^A. A/^t-^ 
ttlCL U^;UC0i:*lC5 vCDm.M'm.E.&t&A-i-ftZt. 
^2COCMOS'TV/<;-'5i 3C0^$felcH U^;U^Ui7D 
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^<ll> (5v) £1ZV. ^3CDCMOS-f>/<— 5 4^6 

SP-S, £©™itt0<!:&a o X, S2©CMOS 
>/\*-$ 3 fl)X Uy •> a ;l/ KlE5f 1 © C M O S Y 
>M— £ 2 (DX b -> a ;U K®JE ct »J SOMBlcK^ LT 
t<fcl\, Z-Olk^fcTZt, A73fI^A, Ay^-tf±tK 

KN3l±LU^;U (^5>Klx^W .fc^'A ^3©C 
MOS-fyy\'-^4)b^liH (5v) ©tt37Mf^ 

Btfui*jti«. ins. coajjemiii t&a, 

[0 0 9 5] ^oT« 2 <D!»£igJ]n 

^ ^ < anuMfctsje-r * c <k #t*$ 

0±IBlg2CDll]56CD^«la3U^;l/=l>/^— 5? 1 OtCfcl/' 
Tx B2©CMOS'T>/<- ? 3<DXU-y ->a;l/ KffilE 

1 <D C M O S >/ f— * 2 ©X b «y -> a ;l/ 
ysiMIKtSSLTtxfclA, X, g'Jffil©b^H3 Wf— 
1 SlEfil^Tx I1©CMOS'l'V/^-Si2©XU7 
->a;U KtE5S2©CM0S-1'>/\-$3OXl'7v' 
a;U FlEi U BlMfiteKELTfc «fcl\ COSJffJT 
U\ «1»tfSS2(DCMOS-fV/{~*2. 3<t. Si 

atfs 2 cosa c 1 , c 2 #a)mnscBii«wis l t 

[0 0 9 6] £©J;dU:-r3<h. miSt>'S2^«C 
1 . C 2 ©2j ■> Zf U ><7"^CDflll*6^*3n. 5SHlC*J] 

O±IBM2©ll^£0mft8©L'^/U=i>/\"— ? 1 Otcfel^ 
T> m 1 Sl>'M 2 «D§* C 1 , C 2 ©F«3 l^rftfr— 
*BSLTfcJ:L\ #J*.li; £ 1 ©§«C 1 «ttRglfc4l 
^Tfc, S2CD^»C2liMIBy- KN3CDb^;l/^L 

u^;Hcip]*^T?l*Ttf^J;-3icfii)<rca6, /- kn 

3 it L U-^/U-CHSif ^tl^o X, £2©SSC 
2**l8Lfc«^T*i, glfflMC 1 ItmZS- KN 

7c46, y-KN 3(iL U^;l/T«J$*tl«o iJ^T, CI 

Tarawa rij ziBLTZTzzttfTzz* in. mmcDis 

5M 5lC£5L>Z\ m 1 St?m 2 C 
1, C 2©fi^f n**-»***LTt *IS £©<fc3 

icTSt* S«®ffltt*'>a:< LT8MHI roj £1S5£ 

[0097] o±.u&m$&<»mmjkTsmm<n □ > 

JK— $ 1 , 1 0, 1 5, 2 0, 2 5^01 0©U^;I/=1 
>y<-*5 1 tc&*.T}£$5SLT i t,<J:i\, £©<fc5U:-r* 

[✓"C/UHV/*— * 1 . 1 0, 1 5, 2 0, 2 5L 
CMOSYVK- ?Ttl^n^tb7:/^-y7 7'IiliK5 3 
<h^6^:5aJ73[H]iKlc33l>T. rtSBESS 5 0 1= 3 v (DW. 
WnEEtiMMHr&tiT^H^ii&lz* HP'S, Aftff^A, 

*13<L* U^yU3>/^— $ 1 , 10, 15, 2 0, 2 5 
6 N eth73*n«tb73fl^BtiL U^l/ KU^ 



;W A\ HL/^U (5v) <D^r*lfr&&3. ffioT, 
tt*/^y7r@tt5 3(7)|ijfBh-5>v > 'X-S'Tr1, Tr2# 
mc * >■$ ft* C <fc tifc < % 6 ?7 > K G N D (C 

H5wtatfa[n*cfci**t% *©isjr» ¥**&■© 

0, 1 5, 2 0, 2 5*ffi^fc*I^ itiTDlHlS&ODtPMtSffi 

[0 0 9 8] 0±E* 4 ©*»©»»?«» L^;u=iv 
y<-$ 1 0^fflLfc3b\ ^;L/=l>/^—S? 1 0K&* 
Tl^jbav/H ?2 5^fiEfflLTtJ;t\ d<7)J;3lc 

b^U3>/^-^2 5^Dt&^6asa ; &'J^*<■ra^I<i:A^ 
[0 0 9 9] X. b^;uzivy«— ^ 1 OIC^^TU-^U 

IC 5 v ©WBWEEiW9A*h* <t. ^-gUaSs^ 3 2 It/W 

[0100] o±i&nm<Dmmm}%\m<o 3 v stf 5 

0±!BM 3 fDHSfe^ff^SU-'SU^J© b^;l/=] ? 2 
0. 2 5Tlix BufBh^>v>'X^Tr20 ©V— 7.1*^5 
y KG N DlCg^tXTt^i L7c6\ 5 vOS^lCjg 

a„ 
[0101] 

mwottom] j-x±p«iiL7ccfe3icti^]ai tciBtg©#i 

[0 10 2] II3?3S2lc|BIE©l6B^icJ:n«\ 2fBtij7D 

n/-c«j^fii© 2 <iaj73«^ai7j* na 0 

[0 1 0 3] H#JS4~7KfB®©5P/ltc<fcmi\ luIB 
y W 7 7'<S^*^^««lT^miim^iSA* tl/i: <»: * 

[0 10 4] fg#H8 lufBK©f6WlC«ttltf, aiTDlHlK 
^lE^lclbfF-r-Sc lf5f?JS9ti:l3©©IIBy1lcJ:ni#v y< 
•y 7 7fi^3b^SttfilTigmBEm^JSA7*-nfci:?-© 

[0105] fs*Jii o\zMm<Dmmz£tut. i^y 

m 1 ] *R«<Dfil9BWlBI. 
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[@2] si <nmm(j>mm<r>^^ zxy/%-$ ^ria 

[El 3] m2CDllfifea)JKE|cDL/A:/U3>/<--$f (8J8H1 
1) 

(»o) *^-riaaa 

[El 6] S3a?IIM<Dff$»8<DS'J#Ja)U^;l/3>/^-'S' 

(amwii) *5%riaBBi. 

[ei 7] %*oymMmtm<r>y\\,TvymKm&v>\£h 
asg^-tiassEia 

[EI8] HS^IlJfficDffjSIOAai^lHlSS^f SBElo 



[El 9] m5<DHSg^^Aai7DlHl^SiJ«IJ^-r[H] 
E8EI, 

[EI1 0] UiTDaJ^m-riHlBEIc 

[Ell 1] ftJfc^b^/UaVM'-^^'flHjS&Elo 

[EI1 2] m;"®mE©iSAB#P^cDS^r^mElo 

[fre<7)ia<E] 

1 0 0 KtH^'uyr^ 
1 0 1 U^VUg&SB 

1 o 2 da^JtsB 

A 2 fit A*Hf ^ 

X 1 , X 2 i^yy-rm^ 

Y 2ffldi7D«^ 
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[02] 

*ld)«W»»0l/KJlr3^Jt-9t*TH«B 
Tril- 



A- 
A- 



[03] 

«20«lfl*lfl)l/^Jl^^rt-9 (MID estBBH 



Cl-T m 




, Trl 2-b|_r ^ t 



[EI4] 

852(D*lCD^jBfl)SiJf|(Dl/^Jl,D^A-9 (DatO) ***fi*B 




[EI7] 

l40ftlM>M 07*7 » 7&mtWSlfi UM*1 BBH 
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